THE object of this paper is to deal particularly with a familial affection of the central and paracentral areas of the fundus, characterised by hyaline infiltration of the retina, and known as Doyne's honeycomb " Choroiditis," or Doyne's familv " Choroiditis." The appearance of hyaline exudates in relation to the choroid and retina, occurs during the progress of various pathological conditions in the eye. An imperfect appreciation of the specific characteristics of widely different clinical entities, has led to difficulty in recognising and differentiating the fundamentall, separate aetiological types.
Hyaline degeneration is very common in the eye, and is a product of altered local metabolism. It occurs as a degenerative change in inflammatory exudates; as a result of chronic toxaemias; as a local effect of vascular sclerosis; as one of the manifestations of senile chanige; and as aIn example of premature senescence in THE BRITISH JOURNAL OF OPHTHALMIOLOGY ocular tissues, induced by abiotrophies of congenital and familial origin.
It is hoped that the characteristics of the familial affection, seen bv the writer at different stages of its development, and here more fully dealt with than heretofore, will help in its early recognition, and to distinguish it from other types, and also assist in the elucidation of the tangled causes of related conditions.
In 1876, Jonathan Hutchinson published a report on (1) Old standing choroiditis with discrete large round atrophic patches in the periphery of the fundi (case 6).
(2) Doubtful renal retinitis with albuminuria and oedema (case 8).
(3) Tropical infections with traumatic rupture of the choroid and vascular changes (case 9).
(4) Probable svphilitic infection (case 10 A new formation of hyaline substance is found situated between the retina and choroid, the inner surface of which presents nodular elevations, with depressions between them. In places the hyaline material is covered by a single layer of pigment epithelial cells, in others it is devoid of any such covering, whilst here and there in the recesses between the nodules, heaped up masses of pigment cells are seen. The only changes to be found in the retina and choroid are such as can be accounted for by the pressure of the lhyaline mass, which is evidently of primary formation, and attributable to some hereditary degeneration in the pigment epithelium.
At this stage it is useful to recall the normal histology of the parts, and to recognise that the membrane of Bruch is normally a glass-like hyaline structure, and that it is upon the surface of the membrane of Bruch that these new exudates are formed. In considering the origin of the exudates, it is helpful to deal further with the formation of Bruch's membrane. This membrane when stained with Weigert's Elastin is seen to be composed of two fi7 group.bmj.com layers, an inner which is homogeneous and becomes diffusely blue, and an outer which is finely reticular, and takes on the deep colour characteristic of elastic tissue. rhe difference between the two layers shows best where the membrane is thickest, i.e., in the vicinity of the optic disc. At the margin of the papilla they end aIt different levels, the inner one ceasing with the pigment epithelium, and the outer continuing on for some little distance into the substance of the papilla. These two layers have different origins, the inner homogeneous layer, like the capsule of the lens and Descemet's membrane, which it closely resembles, being formed as a kind of secretion from the pigment epithelial cells which line it; and the outer reticular elastic fibre layer being continuous with the elastic fibre network of the choroid. The inner homogeneous part of the membrane of Bruch, though it becomes slightly tlhickened with the advance of years, is mainlv a product of the pigment epithelial cells during embryonic life. Under normal conditions the capacity which the cells have of producing hyaline tissue ceases in the fully developed eye. Under pathological conditions the pigment epithelium re-acquires this hyaline-producing capacity, and nodules of it may be formed on the-inner surface of Bruch's membrane. While recent, small, hyaline nodules remain homogeneous, the larger and older ones may show lamination and calcareous granules in the centre.
In other cases similar hyaline nodules form in connection with the termination of the elastic lamina at the margin of the optic disc, giving rise to elevations on the margin. These latter have to be distinguished from the Drusen bodies arising from the centre of the disc, and are demarcated by their marginal site, and their continuity with the elastic lamina. The central Drusen bodies in the papilla are usuallv grouped around the retinal vessels in front of the lamina cribrosa, are not connected with the membrane of Bruch, and are presumably not produiced by the pigment epithelium. It is possible that the central Drusen bodies are derived from the neuroglia of the optic nerve, for the cells of the neuroglia are derived from the pedicle of the developing optic vesicle, and the pigment epithelial cells from the outer layer of the vesicle. The presence of Drusen bodies with retinitis pigmentosa has been described, and it has been pointed out that overgrowth of neuroglia occurs in this latter condition. However, the aetiology is unsettled, and the following theories have been advanced. Lauber believed them to be due to misplaced pigment epithelium. Parsons believed they originated from degeneration following an earlier inflammatory process; while Fuchs favoured the origin from neuroglia. Their interest from the point of view of this paper lies in the fact that the large central Drusen bodies (which have been described in some cases as causing a swelling on the are present on the disc margin deep to the retinal vessels, and a few isolated spots occur to the nasal side of the optic disc. A small amount of irregularly disposed pigment may be present, mostly in interlacing linear formation in the macular area, with some fainter cloudy pigmentation. As a temporary phenomenon a small amount of haemorrhage may be seen at the macular region, and this occurrence coincides with a decrease in visual acuity [cases (6) and (14)]. The whole condition is bilateral, though the appearances may vary in the two eyes and may be slightly more advanced in one than in the other. (15)].. In some cases the spots are disposed all round the macula in a ring [cases (3), (7), (10) and (11)], andI the condition has then been likened to that in retinitis circinata. However, apart from the circinate disposure of exudates, there is little similarity between the conditions, as later discussion will show. Accompanying the para-macular exudates in early cases, there are also often a few spots resting on the margins of the optic discs, and occasionally a few tiny spots of exudate in the fundi to the nasal side of the discs. If any pigment is visible it is superficial to, and overlaps the exudates in the macular area. Retinitis circinata.-Typical cases of retinitis circinata ocrur in elderly women with degeneration of the retinal vessels. The condition is associated with and follows retinal haemorrhage, and is unilateral in 50 per cent. of cases. Recovery with absorption of exudates is also known to occur. The appearance is that of a girdle of bright white patches of irregular shaDe and size, becoming confluent to form map-like figures, and disposed in a wide ring around the macular area. The latter shows yellowish-white areas, slight pigmentation, and often haemorrhages. In such cases, therefore, the girdle of exudates is whiter, larger, less regular, and more readily confluent, than in the family condition under consideration. The white exudates are limited to the 2irdle area, and in addition, no tyTical exudates occur on the margins of the optic (lisc. Further, the retinal vessels are diseased, both eyes are not always affected, the patient is old, and there is no family historv.
As previously described, two stages in the evolution of Doyne's choroiditis " may present a circinata appearance. In the early stages, the exudates may for a time be disposed around the macula in the form of a ring: but of course such exudates are discrete, round, and regular, and are disnosed in more than one row, like a portion of a hlonevcomb. In Exudative retinitis (Coats) may have to be considered especially in elderly patients where the affection is bilateral, or where the other eye shows the presence of retinitis circinata. It is possible that the latter condition is merely a less severe form of exudative retinitis, and both are probably due to retinal haemorrhage. Disease of the retinal vessels is a prominent feature. and there is a history of sudden onset of visual defect associated with retinal haemorrhage. The exudation may be typically massive, in which case the extensive continuous slheet of exudate covers the whole macular region. There is variation from place to place in colour, depth, and texture. No isolated discrete exudates will be seen along the margins; and if the second eve is involved there is not necessarily any relation between the extent of the lesions in both.
It is hoDed that the preceding consideration of differential diagnosis will be helpful in eliminating doubtful cases. The appreciation of the stages of development of the fundus condition mav be aided by reference to the accompanying fundus paintings. The case notes of the affected patients, and of unaffected descendants who were examnined, are appended together with charts of visual fields and the genealogical trees of the two main families.
In conclusion I have pleasure in acknowledging my indebted- Condition of Fundi.-Both fundi show much the same appearance, but with more marked change in the right. Starting from the temporal side of the optic disc and extending somewhat beyond the macula, and vertically above and below the macula, is an area formed by closely aggregated circular white spots (like circular mosaic). There is a little pigment here and there, especially at the macula and around the optic disc-but speaking broadly, pigment is remarkable by its absence. The nasal side of,the retina and the periphery generally seem normal. The pigment where it is seen is well forward in the retina, in some places masking the vessels.
March 27, 1901. The fine pigment patches seem to be far in front of the choroid, with evident parallax between the two. below in the course of the temporal vessels, discrete round exudate are still present around the margin of the affected area, Below and to the nasal side of the disc there is a larger patch of agglomerated discrete exudates.
Case (4) Writer's note on appearance of fundus painting of L. eye.-There is an extensive oval area of closely packed discrete exudates, extending laterally from the margins of the optic discs. There is a line of raised exudates along the margin of the temporal half of the optic disc. The macular region and an adjacent area together totalling more than two discs in s!ze are free from exudates, but show the presence of haemorrhage and much local pigmentation. CASE 7 with fundus painting. Mrs. MARY T.
November 19, 1913, aged R.v. = 6/5 part Light sense 1st class in both eyes. Colour thresholds, 1st L.v. = 6/5 full J class in both, but more readily in left eye. Visual fields full, no scotomata. The fundi.-There are round colloid bodies along the margins of both optic discs, deep to the retinal vessels,' and mostly grouped along the upper edge of the optic discs. There is some scattered irregular coarse pigment between the discs and the maculae, small in amount, but more marked in the right fundus. Around the deeply pigmented spots is a fainter cloudy pigmentation interspersed with discrete hyaloid dots. In the right fundus the hyaloid spots and faint cloudy pigment seem to extend almost up to the macula. In the left fundus the macula is less encroached upon. There are about three tiny pale yellowish spots on the nasal side of each optic disc.
No peripheral disturbance is visible in either fundus. There are seven members in her family of whom six have affected sight, and one sister seen has the same condition as this patient.
Own note.-Fundus paintings of this case seen at the Oxford Eye Hospital show a well developed " honeycomb " picture. 
